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NAME

ranimate - compute a RADIANCE animation
SYNOPSIS

ranimate [ =s][ —n ][ —e][ —w ] ranfile
DESCRIPTION

Ranimateis an e&ecutive gogram that reads thewgh ranfile and makes appropriate calls ttad(1),
rpict(1), pinterp(1),and/or pfilt(1) to render an animatiorvariables inranfile indicate input files, process
servers (gecution hosts), output directories and file names, and various other controls and options.

Normally, commands are echoed to the standard output gsatbexecuted. The-s option tellsranimate

to do its work silently The—n option tellsranimatenot to tale any action (ie. not to actually>@cute ay
commands). The-e option tellsranimate to explicate all variables used for the animation, including
default values not specified in the input file, and print them on the standard output.

The-w option turns dfwarnings about multiply and misassigned variables.

Normally, ranimatewill produce one animation frame for eachwigiven in the specified vie file. If an
animation has ended or been killed in an incomplete statevhg ranimatewill attempt to pick up where
the earlier process leftfoflf the process is still running, or was started on another macammatewill
report this information and exit.

Animation variable assignments appear one per limarifile. The name of the variable is folled by an
equals sign ('=") and itsalue(s). Theend of line may be escaped with a backslash ('\'), though it is not
usually necessary since additionakiable values may bewgn in multiple assignmentsVariables that
should hae anly one value are gen in upper case.Variables that may he& multiple values are gen in
lower case.Variables may be abbreviated by their first three letteacse@ for "host", which must ka &l

four. Comments irranfile start with a pound sign ('#’) and proceed to the end of line.

The animation variables, their interpretations and default valuesvarebgiow.

DIRECTORY
The name of the animation directorill temporary files generated during the animation will
be placed in this directorwhich will be created byanimateif it does not gist. A file named
"STATUS" will also be created there, and will contain current information about the animation
process. Thisariable has no default value, and its setting is required.

OCTREE The name of the octree file for a static scene walk-through animation. There isanti def
value for this \ariable, and ansetting will be ignored if theANIMATE variable is also set (see
below).

ANIMATE
The scene generation command for a dynamic animaifitiis command, if gien, will be
executed with the frame number as the final argument, and on its standard output it must pro-
duce the complete octree for that frame. Care must be taken that this command does not create
ary temporary files that might collide with same-named files created by other animation com-
mands running in parallelAlso, the command should produce no output to the standard error
unless there is a fatal condition. (l.e., switch all warnings off; see the BUGS sectian) belo
There is no default animation command, and either drisble or theOCTREEvariable must
be set.

VIEWFILE
This variable names a file from whichnimatemay extract the vig for each frame in the ani-
mation. Thisfile should contain one valid wieper frame, starting with frame 1 on line 1,
regardless of the setting of tHeTARTvariable. Anexception is made for a wviefile with only
a dgngle view, which is used for\ery frame of a dynamic scene animation. This variable is
required, and there is no default value.

START The initial frame number in this animation sequenthe minimum value is 1, and if a later
starting frame is gen, ranimateassumes that the earlier frames are included in some other
ranfile, which has been pvously executed. (Seg¢he NEXTANIM variable, belav.) The
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default value is 1.

The final frame number in this sequendée minimum value is equal to tf®TARTframe,
and the default value is computed from the number of views in\be GIEWFILE.

EXPOSURE

This variable tellganimatehow to adjust the exposure for each framas in pfilt, the expo-

sure setting may begin @ther as a multiplier or as a number of f-stop adjustments (eg. +2 or
—-1.5). Alternatvely, a fle name may be gén, which ranimatewill interpret as having one
exposure value per line per framegbeing with frame 1 at line 1. (See also WiEWFILE
variable, abwe.) Thereis no default value for thisaviable. Ifit is not gven, an &erage leel

will be computed bypfilt for each frame.

BASENAME

host

RIF

The base output file name for the final fram@&sis string will be passed to the® and-z
options of rpict, along with appropriate Bxés, and thus should contairpentf(3) style inte-
ger field to distinguish one frame number from anotfiére final frames will use this name
with a ".hdr" sufix. The default value is the assigneIRECTORY followed by
"lframe%03d".

A host to use for commandeeution. Thisvariable may be assigned a host name, ¥atid by

an optional number of parallel processes, followed by an optional directoryvéetatihe
users home directory on that machine), followed by an alternate user n&ubiple host
assignments may appeadt is not advisable to specify more than one process on a single-CPU
host, as this just tends to withings dovn. Thedefault value is "localhost", which starts a sin-
gle process in the current directory of the local machine.

This variable specifiesrad input file to use as a source of rendering options and other variable
settings. Ifgiven, ranimatewill executerad and create an options file to later pasgpiot or
rtrace. Besides prepending thender variable, ranimatewill also extract default settings for
the common ariables:OCTREE, RESOLUTIONEXPOSUREand pfilt. Fdlowing the file
name, @erriding variable settings may bevgn, which will be passed t@d on the command

line. Settingswith spaces in them should be enclosed in quotes. Xémutton of rad will

also update the contents of the octree, if neces3&mgre is no default value for this variable.

DISKSPACE

ARCHIVE

Specify the amount of disk space (ingdeytes) aailable on the destination file system for
temporary file storageRanimatewill coordinate its batch operations based on this amount of
storage, assuming that there is either enough additional space for all the final frames, or that
the given TRANSFERcommand will mee the finished frames to some other location (see
below). Thedefault value is 100 ngebytes.

After each batch rendering is finished and checked for completeaeissatewill execute the
given command, passing the names of all the original pictures andfer-fiiles generated by
rpict. (The command isxecuted in the destination directognd file names will be simple.)
Normally, the archie cmmmand copies the original files to a tapeicke or somewhere that
they can be retrieed in the event of failure in the frame interpolation stagesfter the archie
command has successfully completed, the original renderings areecenidereis no defult
value for this variable, meaning that the original unfiltered frames will simply beveeimo
Note that the last one or éwendered frames may not be copied, arhipr removed in case
there is a another sequence picking up where this one left off.

TRANSFER

RADIANCE

The command to transfer the completed animation frames. The shell changes to the destina-
tion directory and appends the names of all the finished frames to this command before it is
executed. Normally the transfer command does something such asexothe frames to
another format and/or cgpghem to tape or some other destinatiomicke before remang

them. Thefieldcomb(1)script may be used to ceemiently combine fields into frames for

6/24/98 2



RANIMATE(1) RANIMATE(1)

field-based animations. If this variable is notegi the final frames are left where yhare.
(SeeBASENAME abore.)

RSH The command to use instead s¥h(1)to execute commands remotely on another machine.
The arguments and behavior of this program must be identical to the BBii¥ommand,
except that thel option will aways be used to specify an alternate user name rather than the
user@hostorvention. The-I option may or may not appe&ut the-n option will alays be
used, and the expected starting directory will be that of the remotgussers withssh.

NEXTANIM
This variable specifies the xteranfile to use after this sequence is complet&tiis offers a
cornvenient means to continue an animation that requires different control optionenerdif
sgments. Itis important in this case to correctly set ®iEARTand END variables in each
ranfile so that the segments do netdap frames.

OVERSAMPLE
This variable sets the multiplier of the original image size xelai the final size gien by the
RESOLUTIONvariable. Thisdetermines the quality of anti-aliasing in the final framas.
value of 1 means no anti-aliasing, and a value of 3 produess good anti-aliasing.The
default value is 2. (A fractionalalue may be used for piews, causing e resolution frames
with large, blocl pixels to be produced.)

INTERPOLATE
This variable sets the number of frames to interpolate between each rendered frame in a static
scene wlk-through. Z-bffers for each rendered frame will be generatedpimt, and pinterp
will be called to perform the actual "tweeningThis results in a potentially large savings in
rendering time, but should be used with caution since certain information may be lost or inac-
curate, such as specular highlights and reflections, and objectvendyeak apart if too f&
renderings are used to interpolate too much motion. The default value for this variable is 0,
meaning no interpolation. Interpolation is also switchddf dhe ANIMATE variable is speci-
fied.

MBLUR  This variable specifies the fraction of a frame time that the shutter is simulated as being open
for motion blur A number of samples may bevgi as a £cond argument, which controls the
number of additional frames computed ameraged together byinterp. If this number is less
than 2, then bluring is performed hyict only, resulting in greater noise than the combination
of rpict and pinterp used otherwise(The default value for number of samples is She
default fraction is 0, meaning no motion blurringhis option does not currently work with the
ANIMATE variable, since pinterp only works for static environments.

DBLUR  This variable specifies the aperture diameter for depth-of-field blurring, in world énitam-
ber of samples may bevgnh as a econd argument, which controls the number of additional
frames computed and@aged together bpinterp. If this number is less than 2, then blurring
is performed bypict only, resulting in greater noise than the combinatiorpaft and pinterp
used otherwise. (The default value for number of samples i§&dmulate a particular cam-
eras gerture, divide the focal length of the lens by the f-numtben cowert to the corre-
sponding world coordinate unit§or example, if you wish to simulate a 50mm lens at /2.0 in
a £ene modeled in meters, then youidié 50mm by 2.0 to get 25mm, which corresponds to
an efective gerture of 0.025 metersThe default aperture is 0, meaning no depth-of-field
blurring. Thisoption does not currentlyavk with the ANIMATE variable, since pinterp only
works for static environments.

RTRACE This boolean variable telimnimatewhether or not to empjortrace during frame interpola-
tion using the-fr option to pinterp. If set to True, then the same rendering options and static
octree are passed tivace as are normally used bgict. The default value isdise. Notehat
this variable only applies to static environment walk-throughs (i.eANIMATE command).
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RESOLUTION

This variable specifies the desired final picture resolutlbronly a single number is gén,

this value will be used for both the horizontal aedtizal picture dimensions. If mvnumbers

are gven, the first is the horizontal resolution and the second is the vertical resolution. If three
numbers are gen, the third is ta&n as the pixel aspect ratio for the final picture (a raalkey.

If the pixel aspect ratio is zero, the exact dimensiomngaill be those producedOtherwise,

they will be used as a frame in which the final image must fit. The default value foathis v
able is 640.

render This variable may be used to specify additional optionpitd or rtrace. These options will

appear after the options set automaticallydn; and thus will @erride the default values.

pinterp This variable may be used to specify additional optiongititerp, which is used to interpolate

frames for a static scenealk-through. (See¢he pinterp man page, and thiNTERPOLATE
variable.) Donot use this ariable to set theinterp —fr option, but use th®@ TRACEsetting

instead.
pfilt This variable may be used to specify additional optiongfilt If this variable is gren in the
ranfile, then pfilt will always be used(Normally, pfilt is called only if pinterpis not needed
or automatic exposure is required.) Seeytfit manual page for detalils.
EXAMPLES

A minimal input file forranimatemight look like this:

# The rad input file for our static scene:
RIF= tutor.rif

# The spool directory:

DIRECTORY= animl

# The view file containing one vig per frame:
VIEWFILE= anim1.vf

# The amount of temporary disk spaseikable:
DISKSFACE= 504 megdytes

Note that most of the variables are not set in this fileve only want to see what defautiluesranimate
would use without actuallyxecuting anything, we canvoke it thus:

ranimate —n —e sample.ran

This will print the variables we kia gven as vell as default &luesranimatehas assigned for us. Also, we
will see the list of commands thanimatewould have exeuted had then option not been present.

Usually we executeranimatein the background, redirecting the standard output and standard error to a file:

ranimate sample.ran >& sample.err &

If we decide that the defaulblesranimatehas chosen for ouraviables are not all appropriate, we can
add some more assignments to the file:

RADIANCE

host= rays 3 "greg/obj/tutor ray # execute as ray on multi-host "rays"

host= thishost # execute one copon this host also
INTERP=3 # render gery fourth frame

RES= 1024 # shoot for 1024x resolution
MBLUR= .25 # goply camera motion blur
EXP=animl.gp #adjust exposure according to file
pfilt= -r .9 # use Gaussian filtering
ARCHIVE= tar cf /d&/nrtape #save aiginal renderings to tape
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Note the use of abbreviation for variable names.

FILES
$(DIRECTORY)/SRATUS animationstatus file $(DIRECDRY)/* other temporary files
$(BASENAME).hdr finalanimation frames

AUTHOR
Greg Ward

BUGS

Due to the difficulty of controlling processes on multiptecaition hosts, then option ofranimateis not
useful in the same way aad for generating a script ofxecutable commands to render the sequeltice.
may give an idea of the sequence ofeats, but certain temporary files and so forth will not be in the correct
state if the user attempts to create a separate batch script.

If multiple processors arevalable on a gren host and the(RTRACEvariable is set to True, then théP
option ofrtrace should be employed, but it is noThere is no easy way around this problem, but it has
only minor consequences in most cases. (P option is used forpict, however.)

The current implementation of the remote shell does not returnxitrgtatus of the remote process, which
malkes it difficult to determine for sure if there has been a serious error oBaochuse of thisanimate
normally turns df warnings on all rendering processes, and takgsoatput to standard error from a
remote command as a sign that a fatal error has occuiféd also precludes the use of titeoption to
report rendering progress.) If the error was caused by a process server going downethe isenoed
from the actie list and frame rea@ry takes place Otherwise ranimatequits at that point in the anima-
tion.

The current gecution environment, in particular the RPATH variable, will not be passed during remote
command gecution, so it is necessary to set whatevariables are important in the remote startup script
(e.g., ".cshrc" for the C-shell)This requirement may be circumvented by substitutingott(&) command

for ssh(1)using theRSHcontrol variable, or by writing a custom remoxkeaition script.

If a different remote user name is useghimatefirst attempts to change to the original useftectory
with a command of the forrod uname This works undercsh(1),but may fail under other shells such as
sh(1).

If multiple hosts with diferent floating point formats are usqainterp will fail because the Z-ifer files
will be inconsistent. (Recall thatinterpis called if INTERPOLATE > 0 and/or MBLUR is assigned.)
Since most modern machines use IEEE floating point, this is not usually a probtétris Isomething to
keep in mind.

SEE ALSO

fieldcomb(1), pfilt(1), pinterp(1), pmblur(1), rad(1), ran2tiff(1), ramim(@d), rpict(1), ssh(1), rtrace(1)
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